Cerebrovascular and brain microanatomy in spontaneously hypertensive rats with streptozotocin-induced diabetes.
The influence of hypertension associated with diabetes on cerebrovascular and frontal cortex or hippocampus microanatomy was investigated in 20-week-old spontaneously hypertensive rats (SHR) in which diabetes was induced by treatment with streptozotocin (STZ) and in control or STZ-diabetic age-matched normotensive Wistar Kyoto (WKY) rats. At the beginning of experiment, systolic pressure values were similar in WKY rats either control, or exposed to STZ and remarkably higher in control or STZ-treated SHR. Systolic pressure values increased in the different animal groups examined along the course of experiment. Blood glucose levels were increased in either STZ-WKY rats or -SHR compared to WKY rats and SHR respectively. The main changes occurring in pial and intracerebral arteries of SHR and STZ-SHR were thickening of the arterial wall accompanied by luminal narrowing. In medium sized pial arteries of STZ-WKY rats luminal narrowing and a decreased thickness of arterial wall were noticeable. Intracerebral arteries of STZ-WKY diabetic rats showed a not homogeneous sensitivity of different sized branches. The volume of zones III and IV of frontal cortex was decreased in SHR and STZ-SHR compared to control WKY rats. The number of nerve cells in these cerebrocortical layers was decreased to a similar extent in SHR. STZ-WKY rats or STZ-SHR compared to control WKY rats. In dentate gyrus, followed by the CA1 subfield of hippocampus, decreased volume and number of neurons were found in SHR and STZ-SHR compared to control WKY rats. The occurrence of astrogliosis was observed in hypertensive, diabetic or hypertensive plus diabetic rats. The above findings indicate the occurrence of cerebrovascular and brain microanatomical changes in SHR and to a lesser extent in STZ-diabetic rats compared to control normotensive and normoglicemic WKY rats. Association of hypertension and diabetes caused more pronounced changes than in the single disease models. These results support the view that hypertension and diabetes affect the structure of cerebrovascular tree and of brain and that association of the two diseases results in an increased risk of target-organ damage, involving brain.